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2. REPORT (Alt=28,500, KIAS=274, Vt=697, Wgt=200,000 lbs). The motors were calibrated so the rpm of the ducted fan motors could be set to obtain a velocity ratio, Vjet/Vinf=3.4. A survey of the tanker's flowfield without any trailing aircraft was also conducted, using a five-hole pitot tube.
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The wind-tunnel test matrix included adequate data coverage to facilitate the investigation of refueling control strategies and approach trajectories. Spatial variation was in three axes extending to regions where the tanker wake had no effect on the aerodynamics of the ICE 101 configuration. Force and moment data were collected from the ICE model at various positions in the wake of the KC-135. These points represent data taken across the vertical and lateral plane at four longitudinal positions.
To reduce the size of the test matrix, span wise symmetry behind the KC-135 was assumed.
The KC-135 model was mounted through a top-sting arrangement attached to Figure 1 . A multi-view sketch of the KC-135 aircraft is shown in Figure 3 . Some full-scale dimensional characteristics of the aircraft are also listed in Table 1 .
ICE101
A 1/13-scale model representing the ICE101 aircraft was constructed from fiberglass, balsa, foam, aluminum and plywood for these tests. The ICE type aircraft is a delta wing with no vertical or horizontal tails. It was originally designed and built to determine the effectiveness of innovative control surfaces. For these tests, all control deflections remained neutral. A three-view sketch of the ICE configuration is shown in Figure 4 The moment center of the strain gauge balance was located at 38.0% of the MAC. Some full-scale dimensional characteristics of the aircraft are also listed in Table   1 . 
Test Conditions
The 
Aerodynamic Force and Moment Measurement
To measure the aerodynamic force and moment data of the ICE101 model, a sixcomponent strain gauge balance was used and mounted inside the model. The balance selected for the ICE model was the MAT-199A with normal force limits of 30 lbs. To be able to check the trim condition and attach it to the carriage sting, the 711 balance was used for the KC-135. It had a normal force limit of 500 lbs.
The strain gauge balances are constructed from a single piece of steel to measure six individual components. The only failures associated with these balances are overloading and yielding the material, loosening/damage of the strain gauges, or broken wires to or from the balance/gauges. All of these failures will show up in the data as some kind of erroneous electrical value that is converted into an incorrect force or moment.
To ensure that none of the above problems were present before the wind tunnel test the unloaded voltages on each component of the balance are measured. All of these types of balances have some zero load voltages on each component. These are removed from the measured values. These six measured voltages are stored and used by the data acquisition system to remove the electrical offsets.
At the beginning of testing after the model is installed, known loads are applied at the moment center of the balance as well as two to six inch offsets to check force and moment values. During the testing the balance outputs are checked by periodically taking air off data points and subtracting the tares to see that the aerodynamic coefficients remain zero with the tunnel airflow off.
The force and moment sensitivities and first and second order interaction coefficients for both balances have been supplied from the calibrations. The measured voltages are converted to forces and moments using the method described in reference 1.
These balances also use what is called "parallel wiring" and a power supply with voltage sensing capability. This provides a constant 5.00 volts of power to the balance bridges at all times and allows the direct use of the balance calibration values. A tunnel "span" does not have to be made with each data acquisition system to determine correction factors due to wiring, power supply differences, etc. It is important to note the angle convention that was used during the probe calibration measurement by ODU:
• When the probe measures a positive yaw angle, called β buy ODU, the stagnation point has moved to the west of the probe's axial centerline in the XY plane. The sign convention for the actual sideslip angle for this wake survey formation aircraft test was opposite to the yaw angle, described as β in the calibration. Because of this an extra negative sign has been added to the original calibration formula. This corrects the β sign convention to represent traditional sideslip angle, β.
• When the probe measures a positive pitch angle, α, the stagnation point has moved below the probe's axial centerline in the XZ plane.
Probe 1A port configuration (front view), Port #5 acts as the static port. All of the force and moment and survey data measured in this test entry have been converted to ASCII format and provided on CD-ROM.
